
In 1994 LEe voice messaailll decnand in the LI.S. exceeded 6 million subscribers. Voice

mesuaiog, alq \\ith on-line information services. has been the great su.ccess story ofenhanced

services offered in the past 15 years. The aVer8.ae monthly price ofLEe voice messaain& ser....ice

in 1994 was approximately $8.00. We now consider lost welfare, asking the question of how

much voite messaaing would have benefitted consumers in 1988 if the FCC and MFJ delay had

permitted voice messaaine to be introduced in the mid-1980·s. Initially. we will assume that in

1988 voice mes.sqing would have accomplished the same consumer penetration at the same price

in 1988 as it actually did in 1994. To make the calculation corresponding to Fiaure 1, we use

the estimate of the voice mcssa&'ini demand cwve, described in Appendix A. The main

parameter of the demand curve is the estimated price elasticity of -1.10 (standard error'" 0.31).

To make an exact estimate of the lost consumer welfare we use the formulae which are given in

Appendix A to this paper.22

For the initial case of similar demand and price in 1988 as 1994, we eStimate the lost

consumer welfare to be S5.7 billion (in current 1994 dollars). Thus, each residential and small

business customer lost approximately S44 per year in consumer welfare for each year that voice

messaging was delayed, which demonstraleS the extranely hiJh costs of regulatory delay in the

introduction of new telecommunications services. Note that the economic efficiency loss to the

U.S. economy was even larger thaD this calculation of$5.7 billion because the calculation ianores

the contribution from voice messaaing services to the joint aDd common costs of the BOCs and

the further effect that the contribution bas in d.ccreasina other telecommunications prices.2) The

delay caused by the FCC and MFJ prohibition cost each voice messaging user on a\'er1lie about

S946 usina only the lost COI1SU111eI"Ts surplus.

Now suppose that the FCC had not delayed, but instead bad allowed the BOCs to provide

voice messaaing service in 1988 on an integrated basis. For illustrative purposes. suppose t.'w

regulation had been highly imperfect and that the BOCs had impeded competition. We \\111
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ZJJ. Hausman. "Exact Consumer's Surplus and Deadweiaht Loss." American Economic
Review 71 (1981).

DIn fact., the FCCs rules "over allocate" certain costs to unreiWated services under Part 64
aceoun.ti.og rules.
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I551.1me in this scenario that price would have been hiaher by SO percent, corresponding to an

increase from PI to P3 in Figure 2.24 COIlSUJDC"S surplus would decrease by $229 million.

However, the FCC regulatory delay and the MFJ prohibition still cost consumers S5.4 billion in

lost welfare in 1993. Thus, these calcu1ations, which are swn.mari.zed in Table 1. demonstrate

the very larat losses in consumer welfare caused by regu!alory delay io the introduction of new

goods.

Table 1: Estimated Lost Consumer Welfare in 1988 Due to Voice MessaPtg Delay
(1994 Dollars)

Scenario
1. Similar to 1994
., H'p ._. 1 er pnce

Penetration
1994 level
1994 level

A SSM Price
1994 price
SOO!o hiaher

Lost Welfare
S5.7 billion
S5.4 billion

As the estima1es in Table 1~, regulatory delay or regulatory prohibitions on

the introduction of new goods and services in the U.S. economy can have an especially large

negative effect on eeonomic welfare. Billions of dollars of losses to the U,S. economy can occW'

for each year of delay in the introduction of a new service which consumers will value and

purchase. once the service is available.

'This result follo\\'S from an elementary principle in microeconomics chat, even in the most

eX1r'Cmc case, a monopolist CTCatel sianific:ant consumer welfare when it in1rOduces a new good.

The economic reasoning is an importaDt factor in the result that patents are awarded for 17 years.

In the CUlTCnI situation where structural separation may lead to the outcome thai new enhanced

services are not introduced, the result could well be billions of dollars of lost consumer welfare

2ne! even greater losses in economic efficiency to the U.S. economy.

240fcourse, this hypothetical OuICome would have been extremely unlikely given the possible
substitution of CPE-bascd substitutes through either PBXs or home answering machines.
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c. Cpnmmer LOMeS from Delav in Telecommypicntions Smices
NQt Currsplly Beine Offered

FCC and stale regulation together ";th the MFJ prohibition on "incidental" interLATA

services.~ interLATA service \WCd tQ supply on-liDe services such as videotex or voice

messaging, has deterred the imroduction of new telecommunications services by the BOCs.

Usine these examples of UDDC'Cessary restrictions, we demoDstra!e that regulatory delay creates

very large potential losses in COI1SWIlCl' welfare. We DOW calculate tbe cost in consumer welfare

of these rcgulazory prohibitions and delays using sut\'ey data collected by the Pennsylvania PUC

and another survey conducted by a BOC, SBC. We use the same methodology to compute the

losses in consumer welfare tha% we use above for calculations for voice messaging. \\1lile the

future prospectS (Qr any new good or service are unurtain, these calculations demonstrate how

large the losses are across these potential services. If Qnly a few of the services prove to be

successful. consumer welfare in the U.S. will increase signifkanl1y if the regulatory restrictions

that inhibit the imroduction of DeW services by the aocs are rcduud or eliminated.

(a) PeDDSYJyania puC StudY

We use data developed in a survey conducted for the PCnDS)rlvania PUC in a 1993

study.:s The study considered benefits to citizens of Pennsylvania from e>epanded

telecommunications services. \Vhen we calculate gains in economic welfare. we do it on 8

national basis usina the Pennsylvania PUC data to make natioowide estimates. We only consider

enhanced (iDfomwion) services which were induded in the Peonsylvama PUC study.

1. Rcsidmtial Customers

The first service we consider is expanded information services. These are the type of

advanced information services which would permit increased working at home. While the BOCs

are currently permitted to provide some information services, they are hampered by federal and

state regulation, as well as the MFJ. About 47 percent of the rcspoDde:nts in the Pennsyl....ania

:USK Deloine and Touche, DRIlMeGraw Hill, Pmo'Y1vania Telecommunications
Inframuctur£ Study, vol. III evw. 1993).
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PUC study stated they would buy advanced information gm'iCe5, with the mean amount people

were ~g to'PlY bein& $13.41 per month (p. VI-48). Calculation of the gain in economic

welfare from these in!ormatioo services is $20.4 billion per year. Even if the subscription late

were only half IS larie as the survey predicts. the increase in consumer welfare would still be

about $9.9 billion per year. thUS, !he welfare gain from provision of information services which

would permit increased workina at home is substantially greater than the Sain from voice

messaging which we estimared above, because of the higher demand for these typeS of

information services.

Another new service which received a high value from' consumers in the Pennsylvania

PUC stUdy is distance lcamiPi and medical services by telecommunications. The amount in

incrcucd economic welfare is in the range of $40 billion per year. Tbe:refore, for the two

services from the Pennsylvania PUC study, the "total increase in consumer welfare is about 560

billion per year. On a per household basis the amount is in the ranae of $600 per year. Thus,

introduction of new telecommunications services currently deterrc:d or prohibi~ by Il:iwation

would lead to a significant gain in economic welfare for U.S. households.

2, Sman BupPeR Customers

We DOW consider services desiped for small- aDd medium-businesses. 'Sote that we only

calculate the direct increase in welfare using the derived demand for these services; we do not

consider we~ increases from inaeased employmcIlt or competitiveness of these small

businesses. We calculate aains in economic welfare using the derived demaod approach for these

telecommunications services.

Interest amona small businesses in advanced telccomaJUviea.tions services was very mill
in the Pennsylvania PUC study. One service that small businesses responded would be quite

useful is database use. These responses are consistent with pea1Iy increased interest in usaae of

the Intcmet and on-line services such as Compuserve- In the Pennsylvania PUC stud)'~ 68 percent

responded they would buy -the service at.an average payment of $16 per month. Increased

economic welfare from this service is 58.9 billion per year; even with a subscription rate of only

half of the survey response, increased economic welfare would still be $4.4 billion per year.
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(b) Sac Study

sac cOnducted a study in 1994 for advanced services. Here we use the results of the

SBC study. The SBC study allows estimation of discrete choice models which we use in the

conswncr welfare calculations. We find estimates of gains in economic welfare in a similar range

to the pins which we e-stimated above from the Pennsylvania PUC srudy.

As an example of a service for small- and medium-sized businesses, we consider a fax

overflow service. This ser'\ice would allow reception of an incoming fax mcssqe when the

business' fax machine was in use. When the fax machine ceases being in usc. the mess&ic would

be sem to the fax machine, or it could be rerouted to a PC which had the software to permit

printing of the fax. The gain in economic welfare as measured by the derived demand for this

service is approximalcly Sl.4 billion per year. Even if the subscription rate were only half as

large as the survey predicts. the increase in economic welfare would still be about $680 million

per year.

Thus. for both residential conswners and for small- and mcdiwn-si.z.cd businesses. BOCs

could offer numerous new services iftbe services were IlOf: prohibiced by regulation. The losses

in economic welfare to the U.S. economy total in the billions of doUars per year. Furthennore.

much of new job gro~th occurs in small· and medium-sized businesses. If these businesses had

advanced telecommunications services. which many large businesses currently use, smaJI- and

medium-sized businesses would be more competitive. The overall pins to the economy v-'hen

the increased employment and iDcreued competitiveness arc 8CCOUDted for would likely be

several times larger than the billions of dollars in gains that we have estimated.

D. Potential Loss in Other Consumer Benefits

The losses from delay or complete withholding of new services from the market. while

clearly the larpst cost of restrictive regulations, are not the oni)' harm done to consumers. The

trend in telecommunications markets is for providers to offer a rani' of services in an iIJte8rated

fashion - one-stop shopping. Indeed, a recent article characteri2:cd current regulation as

anachronistic in thaI it prevents customers from getting services on the basis that they want.

- 18 -



"Amid all the ~toric about lelecommunications ~form, you don't bear much about
bundlina. But this poorly UDdmIood IUle bancina carriers from packaging equipment and
tariffed services UDder a smile price raa is gettin& iDcreucd scrutiny from critics, who
call it an anaehroaism. They say that the bundling rule is a replatory sttaiptjacket that
makes it UDDeCessarily difficult for users to get integrated network solutioDS."2~
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While the reference to the hUDdling restriction quoted above refers primarily to large business

customers, the general principle applies in all markets. By making it more difficult to obtain

services, regulation can cause a real loss in consumer bcDCfits.

Some indication of the magnitude of these losses is provided by consumer research for

other products. We are &\\'2I'e of stUdies in which the ability to obtain services from a sinale

point of contact is one of the most important factors in how consumers choose their

telecommunications services. For example, a recent BellSoutb study indi~ that the ability to

provide one·stop shopping gave intcrexchange carriers (IXCs) an ad,·antage that is worth a

substantial proportion of price.%'?

In summary, while smaller than the effects of new services. which generate welfare

benefits that are a multiple of curreor expenditures, t!le convcnienoe ofone-stop shopping confers

consumer ~fits that are a substan1ia1 fraction of expcDdinae5. Measures which anificially

constrain the offerini of this CODvenience can. be costly indeed. For example, if the convenience

of one-stop shopping is valued by consumers at 10 to 20 percent of price, which is a very

conservative estimate compared to findiDas for ot..'ler services, the cost to society of denying this

benefit to BOC consumers would be in the SSO million· 5100 million each year.

UDavid Rohde, "Camcr Deals Raise a Bundle of Questions. to Network World. Feb. 1995.

"TestimODY of AnhW" T. Smith on behalf of Southern Bell, Docket ~o. 93033Q.TP (Fla.
P.S.C. July 1. 1994). This prefereDce for one stop sboppin& even cuts across cultures. In a study
of Japanese consumers, we estimated thaJ: the ability to obtain calling services from a single
provider was wonh about 14 percent of the average price. TimothyJ. Tardiff. "The Effects of
PresubscriptioD and Other AttribUleS 011 LODi-Oistanoe Carrier Choice." Presented at the National
Telccom.'uunications Foreca.c:ljng Conference, Boston., MA, May 1994.
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E. Total Conswner WeJfare Loss

Consumers and businesses gain larae amounts of economic welfare with the intrOduction

of new goods and services in me U.S. economy. To date, the ecODOlUic cost of the prohibition

ofintroduetion oftbcse services by the BOCs has DOt been analyzed. Our estimates. summari2Cd

in Table ~ demonstrate that the losses to the U.S. economy are most likely ill. the range of SsO­

5100 billion per year. A welfare loss of this size is about 1-2 percent of U.S. gross domestic

product. The expcricnu in voice messaging and cellular relepboDe service is being repeated as

interested parties attempt to gain an advantage from prohibition or delay of BOC provision of

new services. The loss to the U.S. economy is sipficant.Z1 Furthermore, the loss to small­

and medium-sized businesses, which provide a substantial fraction of new jobs in the v.s.
economy, is also important. Ovenll. continued removal of regulltory restrictions on the

introduction of new services will lead to significant gains to consumers, smaIl businesses. and the

U.S. economy.

Table 2:

Smice ty,pe

Economic Welfare Losses Per Year :From Delay in New Services

Residential or Business Welfare kQSS

1. Advanced information services

2. Distance leamina and medical

3. Datatue access

4. Fax overflow

Residential

Residential

Business

Business

$20.4 billion

$40.0 billion

58.9 billion

S 1.4 billion

$]0.7 billion per vear

V. Diseconomies from Structural Separation

The bulk of the enhanced service revenues for the BOCs are &eneraled by voice messaame

services. Currently. these services are provided on an iDteezoat,ed basis with other LEe services.

:aHausmaD , 1994a.~., estimated that the cost of delaYine cellular telephone services was
about $25 billioe annually.
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We have estimated the increase in unit costS of voice messaging that strUCtUral separation would

impose from studies performed by two BOCs. ..4JtboUih these stUdies ~mpJoyed separale

approaches and UF'mptiODS, the coacIusions were quanritatively similar: strlJCtwal separation

would increase unit costs by about 30 percent.%9 Afttm;nl tba1 the services were still economic

to provide. such cost increases would reduce economic efficiency by at least an average of $100

million ptr year.

A. .Bell AtlMtiC

Bell Atlantic compared cash flows over a 10 year period (1995 to 2004) for their current

operation and for a structurally separated subsidiary. Based on these cash flows, we estimate that

strUCtural separation would increase the cost of enhanced senices b)' about 30 percent of price.

Bell Atlantic expects that struetura1 separation would have two major impacts on revenues and

costs: (1) establishing~ sales channels would diminish the effectiveness of the marketing

of voice messaging, rcsultin& in a decrease in volume relative to the CUlt'eDt (business as usual)

amngement and (2) additional ODe-time and ongoina costs would be eDwJed in makinS the move

and separating the operations, m.::luding increased advertising to offset the loss of an effective

rrwketing channel. Consequently, revenues would decrease and costs would increase. In effect.

there are three types of diseconomies in the oost study: capital costS that are fixed over the

relevant volumes. extra DUtooCf·pocket costs associated 'With the separation, and reduced

productivity in producing the output.

Our analysis proceeded as follows. First. we calculated the net present value of revenues

and total costs. usioi the FCC's prescribed rate of return of 11.25 percent.)O Next. we

~nder different sets of assumptions. the estimated COst savin&s from stI'UCtUl'a1 inteiration
could well differ.

»rhe results are not very sensit:NC to the discount rate. For example, the changes in the unit
costs reponed below change very little when a discount rate of 8 percent is used.
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calculated the cost per Wlit of revenue for each of the 1:\\'0 caseS.'l The results appear in the

table bel~w.

BusiDess as ISeparale Sub Change
Usual

Present Valuc of $973 Million i $696 Million (28.4%)
ReYenues

Present Valuc of 5773 Million $717 Mill" (7.3%)
eostJ2

Cost Index 0.79 1.03 (29.6%)

The outcome that cost exceeds revenues in the separate subsidiary case means that voice

messaging has a negative cash flow. That is, ifBell Atlantic were making this business decision

anew v.ith a separate subsidiary requirement, the service might not eVen be offered. The resulting

losses to customers are larae, as we previously demonstralCd.

B. US West

U S West's study explicitly idcDtified the extra costs that structural separation would

impose. Thcte costs included both one-time and ongoing costs, both of which arc unnecessary

ifverticalJy intcgn1cd provisioning remain~ in eff~t. These additional costs would increase the

cost of enhanced services by 30 pet'CCDt, as we detail below.

3lBecause Bell Atlantic USlDed the same prices would prevail in both cases and that the mix
of voice messaging services would remain the same, the revenues are equivalent to a quantity
iDdcx. Therefore. cost divided by revenuc can be interpreted as a unit COSI.

32The "business as usual" cash flow includes payments to there~ part of the business
UDder Pan 64. We removed tbcsc costs, because they are transfer payments, rather than true
iDcmnental costs.

J~ote lhat lQal costs are less in this case, bw tha% output bas decreased significantly
compared to the business as usual case. On a per subscriber basis, (average) cost has increased
by 29.6%.
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u s West'S Study assumed that 5trUc:ura.! separation wouJd reqwre acquirini and

equiPPirli a DeW building to house pcrsozmeJ that are currently shared with other DOn-en.'lanced

services. In addition, the equipment now located in ccnttal offices would have to be re!owed

to new facilities. !bus. sauctura.I teparation produces large and measurable diseconomies of

scope.

Our approach is to quantify the increased cost caused by SU'UCtural separation as a fraction

of the revenue U S West expects. We use a 10 year stUdy life and a 10 percent discount rate.

Because of differences in taX treatment. we use three different wcgories of COSt inc~s.

Capital Costs: US West esrimares that rclocarma admjnistration personnel to a different

building would require $36 million in one·time capital costs. These costs consist of equipment

(computers. phones. and the like) and furniture. Depreciation associated with these expenditures

is taX deductible, but the capital expenses themselves are not)4

In order for the costs associated with capital to be recoveree, the present value of pre-tax

revenues would have to increase by more than the present value of the capital expense -- while

the depreciation tax beaefit reduces the size of the capital expeudinu-c, the fact that this charge

has to be recovered in after-taX dollar in<:reases the required revenue by even more. We estimate

that pre-taX revenues would have to increase by S41 million (in present value) to offset the capital

expenditureS.

One=Iime Expenses: U S West estimates thaI structural separation would require $60

million of one-time expenses. These charges are for the most part associated with the labor

required tD equip the administrative building ($8 million) and relooae the enhanced services

)tPrecise ca1cuJation oCthe depreciation tax benefit would require detailed information on the
types of equipmc::D.t aDd their tax depreciation lives. As a simplification, we have used SU'aigbt
line depreciation over the 10 year INdy life. At a 10 percent discount r3le and a 40 percent tax
rate, the present value of the tax depreciation benefit is about 2S percent of the capital cost.
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facilities (553 million).3S For tax purposes, these expenses are deductible in the year that they

are incmred. Therefore. revenue would need to increase on a doUar-for-dollar basis to recover

these expenIeS. We assume that thne oae-time expenses are incuned in 1996. The present value

(in 1995) is, therefore, about $56 million.

Agpual Expenses; lbese expenses include the annual lease for the adminisuation building

(S13.S million) plus ongoinc expenses related 10 the relocazed facilities ($18 million).30 The

present value of these expenses over the 10 year study life is about S194 million.

Total Costs: The present value of capital, one-time, and OOi0ing expeoses is about S292

million. This is the sum of the present values of the capital costs ($41 million), one-time

expenses ($56 million), and ongoing expenses ($194 million). Tbe~fore. ongoing expenses

account for about tv.·o-thirds of the added costs.

R;vqp;: U S West projects that enhanced servi~ revenues will grow 81 a raze of about

10 percent annually throUih 1998. We extended this rate to the end of our stUdy period (2005).

The revenue projection grows from about S95 million in 1995 to about 5250 million in 2005.

The present value of these revenues is about $960 million. Thus, the cost iocreases produced by

structural separation are over 30 pc::reent of expected revenues.37

We view this estimate as oomcrvartive, because it does not account for the decreased

effectiveness of marketing under strUctural separation. Because LEe business offices would no

longer market enhanced services, a cost-effective sales channel would be closed off. Thus, U S

l'A )990 U S West study estimat.ed that the equipment relocation expenses would be about
$44 million. We have increased this estimaIe by 20 perte'Dt to account for inflation bet\\'een 1990
and 1996 (the year in which relOClltion is assumed to occur).

J6Apin, we adjusted the $1S million in annual expenses from the 1990 U S Wcst study to
account for inflation.

)7This percctltaic is not very sensitive to the discount rate. For example, at 8 percent, the
additional costs are 29 percent of revenue, and at 12 percent, these costs are 32 percent of
revenues.

- 24 •



APR 6 '95 15:25 FROM K,H,H,T.E TO 9523713e3965131e PAGE.eZ6/eSe

West would incur the additional cost of either increasing marketing expenses b}' employing less

effective sa1es cbanoels lDdIor facing reduced revenues over whicb to recover the increased costS..

VI. Summary and Cppclusions

RequiriDg structural separation for the BOCs' enhanced services would impose large costs

on both consumers aDd the SOCs themselves. New products aDd services may simply Dot be

offered to consumers if structural separation is m.ndarecl The loss to consumers from

....itbholding such products can well be in the tens of billioas of dollars annually. Even if the

products were still produced, costs would be higher, on the order of $100 million annually for

SOC voice messaging services. FiDally. structural separation inconveniences customers by

denying them the benefit of one-stop shopping. Such integralcd buying is a arowin& treod in the

industry an.cl customers. as well as BOCs, are banned by selectivel)' withholdiD.& 1his ability from

the BOCs' enhanced services.

In contrast to these clearly identified and large losses, the benefits 10 competition from

replacing non-str1JctW'al safeguards with structural sepanWOtl is problematic. The robust markets

for enhanced services strongly SUiiest that anticompetitive behavior is abient, aDd the ONA

processes themselves seem to be coDduciv~ to non~scriminatory network access at prices that

do not disadvantage unaffiliated providers. On these grounds, we conclude that the costs of

replacing non-structural safeguards with structural separation far exceed any benefits to

competition tha% c:ould conceivably arise.
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The compensating variation is used to calculate the effect ofprice ehlDaes on cocsumer welfare.

where A is the intercept of the demand CU1'\,e, ex is the price elasticity, aDd 6 is the ~me

elasticity estimate. The compensating variation is calculated from equation (1) where y is income:

(2)
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Appendix A

(1) Formulac for CoDMPS Welfare Calculations

To estimate the overall effect on consumer welfare, we usc an exact consumers smplus

approach usin& the expenditure fuDction for the log linear demand curve. I. First, we use the

expenditure function ca1cuWed in Hallsman (1981). equation (23»)1:

For the case of a new good, the expenditure f\mction from equation (1) is used to

calculate the compensated (Hicbian) demend curve, and the "rescf\·ation" or "vinual" price is

calculated; see Hausman (1994).39 This price can be used in the expencUture function of

equation (1) to calculate consumer's surplus from introduction of the new &oad.

6 '95 15:25 FROM K,H.H,T.E

J'J. Hausman. "Exact Consumer's Surplus and Deadweigbl Loss." American Economic
Review 71 (l981).

)9J. Hausma". "Valuation of New Goods UDder Perfect and Imperfcct Competition," MIT
W01'kini Paper (JuDe 1994).
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(2) Eeopometric ResultS for Voi" MrmAsins
Data on demand for BOC voice 1JlCSS8ging was available for 14 states over a 4 year

period. 1991-1994. A loa-1Qi derp'ed specification, consistent with the consumer welfare

methodology ~lopcd above, was used. Fixed effects for each state were included, as well as

swe specific time trends to allow for the gro-w1b in demand of voke messaging as potential

customers become increasingly aware of the service. To account for potential joint endogcneit)·

of demand and price, we use the Hau!man-Taylor (1981) approach of pri~s from different

markets as instruments for prices in a given market.«l

The model fits quite well, with the stanaard error estimated to be 0.042.'1 The estimated

price elasticity is -1.10, v..ith an asymptotic standard error ofO.3!. ThUS, the estimated t·swistic

is 3.55, which indicates quite precise estimation.

4OJ. Hausman and W. Taylor, "Panel Data and Unobscr\'llble Individual Effects."
£con,ometrica () 981).

'lin terms of an R1 measure for aD OLS regression. the R2 would be 0.999, although this
measure is not appropriale for an instrumental variable estimator.
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FeUow of~ Society. 1979.
Frillch Medal of die :EccaoDMnc So.:iety, 1980
filMr-scluakz t..can for 1M &ODClIDIItric Soc:Mty, 1912
101m..CJct Award 01 .. AIDericaI:l Ecaaomic AlIOCiMiOll1, 1985
1.cob MancbIk Lec:cue for eM ScoDoiDICN: SocMcy. 1981
Ametic&n~ of Ana IDlf Sc-.. 1991.

JEUY 4. IL\tJSMAN
M'. rlaDwululir.ue of TecbDaIoJy
~ of EcoDomica

JuiJdia, E52·271A
CambricSp 02139

(617) 2.53·3644

TIIE:SIS:

1*-87
1982-13

1992·
1979­
1976-79
1973-76
197'2-73

1961-70

DlPLonlENT:

MASSACHUSE"ITS INSTI'IVI'E OF TECHNOLOGY
John p4 1M S. Mt.:pPpeJ4 Prefw?,
bPf'MPL 1ltwlpw!t of 'Frmm'k1
JtvoMm lWwpt Qpwtgpt pf Ecpoomi&J
A.errS PmtS% Dppw' of famniss
yjlitinc SdapItr Dprprs t( fgmpgjg
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~.r..EdilOl, Boll JgymeJ of Ftmomics, 1974-1983
AAocilfe Editor. Ran4 JgymIl of fgmmiCf, 1984-1988
AIIoc:ilto EdiIor. Eie¥'a'Mca. 1911-1987
bviower. MNIwtwjp! Beyiswt. 1971-1980
.AmIri,ca Edie«. Bpyj.. off"elCllllic StM4iM. 1979·82
."lIOCilte Editelf. lSIIITQII of NHjs f&oDemiq, 1912­
~ Editor. lOJmlII of ArUM Emncwcriss. 1915-1993
Member of MIT e.t« for Ea-J)' ad iIlvitoamlDtal Pa1icy a-rch. 1973­
RMeIn::b AMociate. NDcDal Bu-.u of 5<:oaoaIic~ 1m-
Member, Amuiam SiabltirAl AMocia.:ioa Com.mWee 0Cl Burl)' S&al:is&ics. 1911-1984
Special Wi.mea (Masw) far Ibc Hoacnble Johza R. BarWs. U.S. DisuiCl Cow1 for the
East.em District of New Yod; ill Carter vs. NfWSdav, Inc,. 1911-82
Mem1»r of Govemor'J Advisory Council (~'S5'd1l1 ..tbi) h:lr Rev_lae and TaJWioc,

19&4-1992
M..... Commiaeo OIl Nacioul StatiSlia.. 1985-1990
MtIDbc. NCaaal Academy of $oc:ial~. 1990­
Member. CoIDIDiu. to ~iIc O.S. TAdc SUl.i1&ica 1990-1992
Dinclor. NIT r_lX!!17I!'DicaaClDS EccDomics~b PI'oIIIDl, 1981­
Boud ofDiJer:lors. n..us baaim"'. FraDcc Tc1Dcom UaiwniIy. 1988-
Member. Coa!ereDct OIl lDcomo and Wealth. Natioaal BW'rIaU ofEamomic~ 1992-

PUBLICATIONS:

'WizWIlum I>iatuc:e Uld MuiJDl.!m Ukelibood Eci....iao of S&nacaual Models i.D EccaoaIIcr'ics.' cSelivereclar
the~~ CoDpoIa. Grtooble: AuJUSl 1974.

'PuJJ-lDforma&iCID~ Variable EstimlbClll of SimulWlClO&lS Eqwtiaa McxWs.· ..11 of Ecq!omic IQ4
Sgcjal Mwunpg, Oc&obcr 197•.

'Elri1'Nlfic:w, aDd bsfeft:Dce in NcmIiDar StnIC1w'al Moo.Is.· ARMb of Ecooomic pi Social MM!'I!~. wiIh
E. Be:mdt, R.E. Hall. and B.H. HaB. October 1974.

•AD~ VWble AppmIdl to FuU·lDformaDc:m Estimators ill UDear ad Cercain NooIi",.'
E~Mo4els,' uQPQ!llllttje" May 1975.

'SilDultlJMOUl~ wilh Enon ia VG'iabIa, " delivered ar WiDw Ecoaomctric M~as, Su F1'IDCi1CO:
Dtcembcr 1974; publisbed. izllouma! of Ecgppmegies S. 19n. pp. 38~1.

'Social bperilMD&ltioll. TI'\IDCIItC! DiMbutiaai. m!! EfficiCIU EaimatioD.· ddivaed at tbe Worid
~m CoD,rea.. 1'ClrClIlIO: Au.- 1975; EsoaolJll(rica. wid1 D. WiJe. JIIDC 1977.

•A Ccladitioaal Probic Model tor Q\*iS.abv. Choice.' delivered at World Ec.oDometric CoAJJ'IIIL'O. TOmDto:
AuIUIt 1975; MIT Worm, Paper 173. April 197ci; Econometrica, with D. Wise. M.ch 1978.
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-Speci&c:.liaa '!'tICS iD EcoAomecricI.- MIT 'WoIkiDI Papirt 185, Il1DC 1976; f&qnpgwtriljl, 1971.

-NOIl-R·adam M~, DaI&. - with A.M. SI*'C6, MIT WotkiD.I Paper 200. May 1977.

-Atmtiaa. liM ill Experimeatal aad PaDef Data: no Guy IDeo.- M·i....eoe ExperimIIU. - with D. Ww,
J.F.~y Scbool WorkiD, Paper, May 1977; WOTDetric&. JIDUII)' 1979.

-Mia, Data aDd Sol! SdectioD ill Laqe Paaels, • with Z. Grilica. ad B.H. Hall, HatvaRl Ecoaomict
~tWorm, Paper. Aupst 1977; dolive:eclll INSEE caafereoce OIl PuoI ~, hris: Auru-t
1977: wales de nNSEE. April 1978.

-santi~ on Eodo,eDOU& VariIbl.1Dd =-imati~.·with D. Wu., J.F. Kcoody Sdtool WotkiD, Papu,
lazwary 1978; de!iveted at CME Coc!era:Icc, April 1975: in Ibc Aulyli. of Djtcme Ecogomic PS. 14.
C. Manski aIld D. M,Fadd=, Mtt' Pr-a, 19&1.

-x.- mocWa probtt d. chou qualitatif., - C-Alcemative CozlditiOAll Probit Speciricar:ioas for cplita&ive Cloice. -)
~ Versicle),~ 1977; EPIU nporI ca cliscrece choice models, pram&ad at INSEE scmiDIr.
PIriI: May 1978; Cabim du Seminar d'Esor!ou.egie, 1980.

-ne Ecoaometrics of Labor Supply OIl CoRvulud,. Seta,' Eccmo,mjc 1dctt1l. 1979.

-PIIDllll>a!a aDd UDObIe:rvable lDciividuaJ Etfccu.· with W. Taylor. MIT WotkiD, PIper 225; Eoopomttrica 49,
Nov-mberl98l.

-Coalparlc, SpecificatioG Tee. aad Oessicel TCItS. - with W. Taylor, Au.- 1910. fro'Rnis Xen. 1981.

"The Effcc:t ofT_ oa Ecoaomic~~ - iavitee1paper II Fifth World E.c-WJII'CUic:a~. Au,.
1980; mA4vpccs in f.Fnorrctxis, e4. W. HildebraDd. CambridIe Umvncy PrwI, 1982.

-Sample DesiJD COIlSideratioaJ for the Vlll1llODt TOD Use SW'Voy,- wilh lobn Trimble. JpgtMl gfPybljc y_
14\1, 9. 1981.

-IdealificaUoA m SimuJwseoua EquMioas SyllClDl with CO\lariaace IlestricUoDl: An ~ral Variable
IDterpnICatioa.· ~ith W. Taylor. J)ecembcr 1980; Ep;momtiCf. 1983.

-Stodwric P'tobJcml ill the Sizng'·rioa of Labor Supply, -pr~ at NlD ~a.ce, Jaauary 1981; iD III
SjDllItdjqa M<+e lid. M. FeIdIIeiD, UlliYeniIy of Chicqo Preea. 1983.

-ne I>oap. aa4 Aaalysjs of Social ad~ic Experim&=us,· i1Iviald paper Cae 43td hueraar:ioaal Slatiltic:al
Juci.~ M-m•• 1981; Be'\iew' of she lSI.

-SpecificaQ~ aDd EsWDatiOil of Simu11aMOQ1 Equation Models,· in Htndhogj of Ec:qnqmebics, cd. Z.
Grilic:bes aod M. Intrilipaor. vol. 1. 1913.

-FWl-lnfomwiOll Euimaton,· in Kocz-JobmcD, EDcyclopedia of Stllistical $cjspee,vol. 3, 1983
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-Eat-- metric MocIe1a for Coua& DaD wicb All Application co the PaseD1I Jt&D Re1a'iOlMbip•• with Z. Cirilidlei
.ad B. HaD, toa"BEI. Worm, Paper, AIIpIl 1911; Econsgniljl. 19&4.

en. Ec::cmoIDlltrica of NonIiDMr Budaet Seta.· fimer-ShWtz:..:mr. for 1M~ Society, Dublm:
1912; Ecgnggqjca. 1985.

"The I-T••• Se,,$'DW' Specifk::ation TOIt.· ""lib H. Paaraz1. Novamber 1982: 'fygnmpj£; kAm, 1983.

-Stuoaal Adj..... with~ Error PreseDt: with M. Wacaon. May 1983; Joyma! of me American
_sica! AgosiapQo. 1985.

·:EfficicDt Estimatioa cd lde:ntific:alioo of Simul~EqlWioo Models with CovariaAee Re5uictioDs,' with
W. Newey aDd W. Taylor. October 1983; EeoooJMCrica. 1917.

eorecllatea1 Problems in Social &peri-m-boa: Cost Versus Eue of AIIa1)..... wilb D. Wia&, ill~
Experinpwion. ed. J. H.......... ud D. Wile. 1985.

-&ron ill Variahl. iD PIDe! Daca. • witb Z. Gril.ic1Ms. Joumt! of EcmmcMcs. 1986.

·SpecifyiAi aDd,.~ :Ecoaometric Modell for 1laDIc~ Data.' with P. lWud; Joumal of Ecopomeu;c;s.
1987.

•Semi.patamwic I4=tificatioa IDll EttimMioo of Polyaomial Enora in Variablos Models.· wicb W. Newey, J.
Powell aDd H. lchimura. 1986. lqumal of Ecoaometrjcs. 1991.

"Plwble~ Eati...;oo of DwaaiOD _ ~& lUsk Modell•• with A. HID, NoYembet 1986.
rMle4Ja.wary 19.9, loumIl of Awl- EsonometOO. 1990.

-CxvPwCeat Fci....'ion ofN~Enus ill Variablec Moc!ela with FewM~.· wUb W. Ne'oW)' aDd
J. Powell. 1987.

~aa1i.De&r Enon mVariables: &tim'bOO of Some ble1 Cwves.· Jacob Manc:.Mk Lecture of the
EooDomecrie Society. Canherra 1918. fortbcolZlill, in lovrnal ofWznerncgjg.

-Opc:imalllevUica md Sttasoaal A.cljUlUDlllt ot Updarec! Da&a: Applicaboo co HouaiDa Statu.· with M. Wa&IoJl,
JjlwMI pf the Amerieap S&lrisriCfl Amswion PrP9!!dinu. 1991.

-Sca.ODIl1 Adju.slmeOl of Trade Dara.· with R.. J\l4$On~ Yo. Watsea, ed. R. Baldwin, '8ctljn4 eM NU!!Wm:
U.S. TrW in 1M World ;csmpmy, 1992.

-N~ EsOrnatjoo of~ eoop'Qlen Surplus anL! !)eadweirht Loa,- wilb W. Newey. 1990. NYiMd
1992. miIcd 1995. forthcomm, Econom;qjq.

'MiIc1IIIificaDGIl of a Depeadeat Variabk in Qualitative RepoIlSe Models,' with F. Scoct-Mortoe. mimoo
Dec ImW 1993.



"AFDC PatticipaliOD - PcnuDeIlt Of Trauitor)·?,' ~vCftC11lNlER·NSF CoDfertace. AIIpIll971; in
~apm from the furrwp Economttric! M_in£,S. eel. E. <::hantsis, Nonh Hollmd: 1911.

-ne Evuua.tioe of RoINIts from Trwacated Slmpl., - wilb n. Wise, .o\nntJa of fc?P'l"ric and Social
Mrm'tmenb A.pril1976.
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"'I'M E.ft4lcl of Tax. OIl Labor Sypply.'~ at B!ook:iDp~ Oc:tobet 19'79; publiIbed ia~
Wp Affeet Eeopomic )ebayiox, IIl1. H.~ lAd 1. Pecbmul. JhoaICDp: 1911.

"lDoomc lad Payroll Tax Policy and !.&bot Supply.· praen&od at St. l..o&ais Fed. CCDfe~. October 1980: in
The Supoly Side Elfa of Economjs Ppljey. edt G. Buttleu, St. l..,oQi5; 1981.

-n.a Etrec\ of Wap, Taxa. aDd Fix~ eo.u 0Cl WOlPa)'s Uhor FOI:& Patticipezioc,· MaIda 1979;~
at SSllC·NBER. Confcr=ce OIl Ta.xatioIl. Cambridae. &glaDd: J~ 1979; lowpal Qf~e f&oomnig.
October 1980.

-Di8caJdiDuous BudJOt CouczaiAta ad EJcimeciOll.: The Demud for Houaiae," widl D. WiM. I.f. Xcucc!y
kbooIW~ hpc. July 1977: 'Srtiew o'feopomic SN4ies. 1910.

"1'1I.c E((ecc of TuWoc 00 lahor S~pJy; ivaluatia, die 0&1)' Nea.ow Iucom- Tax Expct'imeD1•• wU!l O.
Bw1leu. Oc=ober 1977; Journal of Poliriql Ecopomy, December 197&.
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"lDdividual RocirezzIec.t n.ciai'll1l Uoder III SmplDyer-ProvidGd Peuioc Plaza aDd Social s.aarity," with G.
~,lopmal of Publjc Ecogomiss. 1982.

"IDdivimW Ilecitemcat md Savillp I>8ciaioas: with P. Diamcad. Oc:robc:r 1981: pm:D'ed at SSRC-NB£R
CoaIcm:IoQe 00 Public E.ceoomica. Oxfan!: JUDe 1982; Journal of Publjc feonomics. 1*.

-hcizemc:Dt IlIIId UDCGlploymem Behavior of 0SdeJ Men,' ~ith P. DY.mcDd. pi' ••* &l BtookiIlJl CocLfereoce
00 1:h6 A,.d. No\'ember 1982; ~ H. Aaroc and G. Burt1.... Retirtmoftt and Economic Isl!lyjpr,
BrootiDp: 1914.

"Tu Policy ud UDCmploymeat IDaarmcc Effel;1S OIl Labar Supply,· May 1983; ill Bemoyjp. 0bNc1et to
Economtc Gmwth. ed. M. Wac:h&a, 1984.

-family Labor Supply witb iu..,· wi1b P.~ tWrican &qzgmjc Rtyjp'. 1914.

·Social Security, H.hh Swus mil~.' with D. Wue. ill Pmsiops. Labor, pd Indjyjd..' Cbpjcc. ed.
D. Wise, 1915.

-TheE~ of T&:U6 ()Q Labor Suppl}.· Jaauary 1983; ill Hlndpoo!; !Xl Mtic E£9mmi'a. ed. A. A\IeI'bach
ud M. Felds:cin. 19&5.

"CboK:e UDCkr UncetWDty: The Decision to Apply for Disability1D~ • wicb J. Halperll, Journal of
Mite Esgpgmiq, 1986.
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"HourhnJA BDvior aDd tbe Tall bfotllll Mt of 1916.· with 1. Po&ertlia, 0cUIber 1916. 19wpal of EpgnmMc
PrnsiYel, 1917, m.o pubLisbcd iD FreDCb ill &uMkf P'Bcooqmie It de SWi.&jQl!f, 19&&.

·mvolaDlary Early lletirement aDd CoD.q.qxioa.· witl1 L. hquec&c. eel. O. But1l_, EccmomiSS of HMlIb ADd
AW. 19&7.

'1Doomt TaubOQ aDd SocW 1DsutaDce iD ChiDa," ill Sjno-U s. W'A M Hot Ie" in QHM" Egomy,
1990.

"Oa CoDtiqcl Val\Wion MoasuremDt of N<lcuse Values,' wi1b P. DiamoDd, ill ~ntiRamVaJwrion; A
'tineal AppAlg1, td. 1. H...·.an, 1993.

·Doea CoaIUIpt V.bwloaMeuure~? ExperimaDca1 EvideDce,' witil P. Di.aaIoDd, G. LecDard, M.
DemWll. iD <;OIIQp'cn1 VaJ\lIrjopj A Critjql Apmigl, ed. 1. H·lI'....a, 1993.

"CoDrm'eDt ValuatioD; Is Some Number BM&er dum No Number?· with P. OialDoa4. Dectmba' 1993.
foI1bcomiDa in Journal of Economic Pmpeetives.

"Proja:t~ Report A Roview of U.S. Energy Noecl5 \IP to 1915,· hI! Journal ofEeaposnjq,
Autumn 1915.

"IDclividual OilcouDl Ratu aDd the PurcJwe aDd Utilization of &q)' Usiq I>InbIeI•• MIT &erl)'
LabanIoty WorkiDa Paper. JlDlIU)' 1978; Bell Journal of fg=grpg. Spna, 1979.

-VollIIDry Participacica izI tbe ArizDDa Time of Day El.ctricity~. wich D. A.ip«. May 1971;
delivered at E.P1U CoDfcteDcc 0Cl TUDI of Day Pri¢iAl. JW18 1971; ill EPlU hport. MosWmr end AM!Y'is
of ElegtrieiN I>emapd by Time of Day. 1979; Bell ]oN of Ff"'PR'iq, ]980.

"A Two-level ElectriciEy DtmaDd Modal: Evaluaaon of the C"'DfCTir:ul TizIe.of-D&y Pric:iDI T-.· de1ivldCl
at EP1lI CoafmcK:e CD TID» of Day Pric:iDI; with D. ~cFllddec. iD. URI Report. Modelipg apeS AMlyJri.
of Eketricity Qtmand by Time of Day, 1979; Journal of Esonommie. 1919.

"..."mp, tbe Poccia1 I>emad for Secuic Cars," wid! S. Begs ad S. CanWl, p-=rcd at EPIU
CoafereDca, NoYeCDber 1979: lmzmaJ Q[EmMmecrics, 1981.

•AT ...t aad Validaricm of EMrJy Modell.· prICIIOd at ElA-NBS coafercDCe oa~ Modelt, May
1980; iD VaJjdttiqJ and AfP!'!!""'PC of Energy Mod,ls, 04. S. Gua. Wubin,aoc: OepartmIrAlof
~1981.

"Euct ecammer SW'plus aDli Deadweipc Loll." womn, paper 1979. ~mcriClft &ooomjs by;,,,,, 71. 1981.

•AppIiaDce hrcbue aDd Uap AdapwiOll to • PermuCJ3t "rime of Day Elccu1~ty Raze Scbe4We.· wi~ J.
Tl'iIIIble. Aul\* 1913: Jouma! of f&ooomctrjss, 1984.
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'EYaIuacia, eM COllI uad~ of Afpliuce EfficicDey Staadards," with P. 101kDw, Mrr EurJy Lab
W'0C'kiDi PaI-. Mrr-ELI:2OOSWP; AIMrisan Economic we. n, 1982.

'laformlaioa ee-. Competilica aDd CoDective J.ltmekin, ill m. Mocar Curi« 1DdDIUy,'~ at
ecm• ..., OIl CoaHaIU&l DecisiCll Makiq, AmctiClll ODivcnity, Auplt 1912: A_can upimJisy Law
Reyje'. 1983.

"M 0vtrN~of If'PS, .. pAeeDIOC1 at ElA·NBS CoofctalU OD EDerI}' M<lCWs. AUpil 1981: ill Ip&en¥dj*
Future FOJSISiN SYItA. ed. S. Gus C' aI.• Wubmjtol1: 1913.

"Choiu of CoQser,oIliotl ActiODS Ul the AHS.· No....mba- 1982: ~ Eamy SirpuJ'Ijop Modds. eel. R. Crow.
1983.

•,.,.. aDd R&:1): s.rcbiD, for & Laa~.' wim B. Hall ad Z. Gri~. iD AS'" 4u Cgllggue
Ecgpometrje de 11R~, PaN: 1913.

"The I)emaM fOf Optioo.tl I..4C8l MeuwedT~ Service.' ill AdjllSljD, 10 _'Ilm· Priejnr apd
MamtinC Bet1ities, &sr 1.aIlrUI,; 1913.

"PateDU~ R&D: Is nere alai?,' witA B. Hall aDd Z. Gri.li~. 1985; Ipt"PMjonal Efmemis B.!Yiew.
1~86.

'"Price I>~~tioIl aDd Pa1=t Policy," wim J. MacK.ie-Ma.soa. Band 19ymal of EcoDOllli9S, 19&8.

"J,Sdenri,1 End·Vte Load SbaI» EsQJllltiQahom \\'bolo-HOllie M.-.d Dala,' IEEE T:r.,tioas on POW
S)!SCmI, 1981 (wizh L Scbict. P. VIOtO, ad M. baDe).

"CompetitiOD ill TelecommnniearioQl for L.arp U.... ill New York," with H. Ware aDd T. Tardiff.
T.I!Commyngtjom in t Cornpeliq'1 EpyirppDWlt. 1989.

"IzmDv&tioo IDd lDa.enWi0ll0&1 TrW Policy," Q!forc$ Wow of E.cogomjc Policy. 1911 (wilb
J. ~Kie-W..asoa).

"'I'bc EvolU1iQD of tbt CeD1ral Office S~iIcb lDducry," with W. E. 1Coh1berI. 1987; in cd. S. BndIey aDd 1.
Hallsmtrl, Fsmn; CompptjriOO jn Tfldtmmmwajeations, 1989.

'Fuaue Competi_ iD TelecolDlllllDicaciolls,· 1911; ed. S. Bradley IDd 1. HM'Sm'ft, Futyrs Cmppriljoq in
T"""mmyg;CItiorp. 1989.

·1oiDtV~, $cra&epc: AlliIDces lAC! O>1I.bontiClll in Tclocomnwmicarions•• prelClDltCl aI~

CoIlfenDce ClC loiD1V~ ia T..........mi"..iom. Ociober 1989, Bo&uWieP. 1991.

•AD Ordered Probit Model of lAtm-day Sccuriba TradUla." with A. 1.0 aDd C. MacJCi.aJay, Journal pC Ejpaocial
Ecapomiea, 1992.

"A Propoled Mecbcd for AAI.Iyzm, ComplCirioc AmoIlIDitf~ ProdlACU,· wida G. l..eaDa'd -.d J.D.
Zeaa. Antjtnyt Law loymal, 60. 1992.
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-A U_-Couil&eDt Co.mbi.DatD~ Qoice aDd COWlt DaIa ModBl: A rirw~ tIle LoueI
.n. 10 Naaan.t Rt*MUClI Dama,e. - wida G. Leoaan1 aDd D. Mcfaddell. 0ctDbe:r 1992, lsMP&I of Pyb1jc
Wrnemis' SCi,199'.

-GloW CoaIpeciti~ad Te1«:omlDnnicetiOIDI. e ia BndMy. 1Ul., eel., Qlobt1jprigp, Ie:!rM!01Y tnd
Competjtiol, 1993.

~ Bell 0paa1iDc Compeaiea ad AT"T Veeo.n Abrced IDd British TeLIco. aDd 0Ihen Come to .. US.­
pll...... a& Harv&l"C! B.... Confw..ce QQ 1at&ruticmal T.A.c:omIIMIAiQlliQDI, 1991, ill Bradley, 1Ul·,
ed., GJAAtljptjpg. T!£heoJOIY tgd Azrmr!itjon. 1993.

"Compecitive AAaJyais wish Differectia&ed Producu." with G. Leoaard aDd O. ZelDa, September 1m
fonhccminl ill AMa!es. P'Economje et de StlriS1icuc.

1'be Effecaa of the Breablp of AT&T CD TeIepbo.c PeutratioG ill me us,- with T. Tardiff aDd A. BeliAfaDIe,
Americc frenomjc RlYitw. 1993.

-~ of Nceworb in TeMcoaummieatioDi,' ed. D, AleJlaDdcJ.ad W. Siebel. Networb JpfgstNc.g&m.
and die New Tpk for Ruvlatioc, tJ'iUvenrcy of Miehiilll P1wI, fordwwnin• 1995.

"'Ik Effect of~ in the NBA:~ Vah. aDd Policy,- willa O. lAoaant.1IIimIo May 1994.

"VallWKm of New Good.s Under Perfect ud Imperfect Compe.titiOlll." MIT WortiD, Paper. June, 1994.

'Ccllulat Telepbau: CompeurioD md Ra,wauOll,' mimeo, JUDa 1994.

eCompecitiClil in l..oq DiaDce aDd Eqaip_' Marbu: Effecca of tbt MFI, e 19904, fortbcotniDa in JoarnaJ pf
Manyeri,11Ild Dfcitigp Mangmjce. 1995.

-n.e COI& of c.uul8r Tdepbl:'lae-~. - 1Dimto. 1995.

-nae fEA', Projec:t JDdep-d....... lepcnt: Tsimooy before Joilal~ CoIDIDlU.,· U.S. ec:m,n.,
March 18. 1975.

-nae FEA·s Projocc~ Jleport: AZJ ADaI}tical .........mem aDd Eva1uariou,- NSF l.epon. JUQe 1915.

-s.n.zy DemaDd ia &be ERJ)A PiaA,· Wltb D. Wood, EDerJy Laborazory Report. AupIIl975.



APR 6 '95 15:29 FROM K,H,H,T,E

-9-

TO 9523713039651310 PAGE.038/e50

"A NoM aD Ceq MMioaaJ SiIIIplifiClltioaa ... Exlmsioas of tbt CoGdiriccW Ptobir Model.· EPa1 npac'l CID

cDaice modek, Scprembec 1977.

-ubor Sapp!y J""IpODIe of Malet to & NepDw 1Doome Tu," TtIllDlODY for U.S. SeaaIe FiaIDce
SuOc:ommi&f,ee OIl Public AaiAlDCe,~ 2,2, 1971.

"IAdiv&dua1 Savmp Behavior, • with P. Diamoaci, ~rt to r.» Nariclaa1 CommiSNOO OIl SocW Sec:utity. May
1910.

"Wealdl Am"",,I·tiGD aDd~. wiIb P. DiamoDCi, Report to tJae DIpu=-r of Labor, May 1982.
•A~ of IPrS, • It.pcn to tbe &erzy !:DformalioIl AleDC)', Pebcuary 1912.

•A Model of HeItiDI Sysaem _ AppliaDo& Choice," with J. Berkovec aDd 1. llua, Dtcembet 1913.

-I.Mor FOI'CIlehaviot of Older M.A~ lDvoluawy Job LoIs,· witb L. Plqueae, Report to Depu1meDt of
HeIkh ad Human s.vx-, Dec.mbc 1985.

·PoUGIioIlIDd Work Days Lost,· with O. Wile aDd B. 0st1'OYo'. NBER Worbal Paper, Jmuary 1984; P.MIe4
19&5.

·Demand for Inscnt.ase Loci~T~boae$crvice," with A. lafetlDd T. Tudiff. November 1915.

-CompetiUoll iD cbe Ia!onutioa. NMbc 1990", A1IpIt 1990.

lb. Choice ap4 Utiliptiop of Epem l!Ijp, DyrabIes. ed. J. H......., No Alto: EPRI. 1911.

Sgc;ia1 EmeriIMltarioo. ed. J. H...•....D aM D. Wise. C'!Ucaro: 1985.

Futm Cpmpetjsiop in Telecgmmunigtigpa. ed. S. Bradley aDd J. H.u,,,,,,, Harvarc!: 1989.

Qlghe1jptjgp IpMIQD and Cogptjtica, eli. S. Bradley. 1. fW''mI'3I, R. Nolan. Hanvd 1993.

"!be Welfare Colt tIO tho US &oDoIay of JletWatory RecrictioD ill TeJecormm.Jllicatiou.· Jqwuy 199:5.

fmnemir Imptg ofI>eruuJarinr U.S. Communic;ar;ON Ipdusttjll,1'he WEFA Group, Burlm,eon, MA,
1ebnaary 1995.



TIMOTHY J. TARIilFF

BUSINESS ADDRESS

TO 9523713039651310 PAGE.039/e50

ltOO M Sl'IUT. NW. WAMINCTOJ.;. DC :0036
nL: JtU4li6J5/D IJ>:L 102.~

NATION.~L ECO!\OMIC

RESEARCH ASSOCI.~TES

Dr. Tardiff joined the facultie$ of the Department of Ci...il Engineering and the Division
of EnvironmeDta1 Studies at the University of California, Davis. He taujht UJlderiraduate and
graduate level courses in transportation and em'ironmental policy analysis. His fC5CII'Ch
included applications of economea'ie models of consumer choice to IrIDSponItion planni::.g
problems. Dr. Tardiff's research was funded by the National Science FOWldation, the Insttute
of Transportation Studies and the California Depan:mcnt of Tmnsporwion.

Dr. Tardiff received a B.S. with honors in Mathematics from the California Instit.;:e of
Technology in Pasadena and a Ph.D. degree in Social ScicDce from the University of
California, Irvine, UD4er a National Science Foundation Pre-doctoral Fellowship and an NSF
Grant for Improvini Dissertatioa Research in the Social Sciences.

Natioaal &anomie Raearch Associa%es, Inc.
One Main She'
Cambridac. Masuchuseus 02142
(611) 621a0444

Prior to joinine 'I't"ER.A., Dr. Tardiff's work included transponation, CIlC1'iY, public utility
and telephone industry projects for the U.S. Deparunents ofTransponation and Energy, the
California Energy Commission. and several telephone and electric utilities.

Sinu joinina NERA. he has evaluated pricing policies for incra.sina1)' competitiv~

telecommunications markets, indudini appropriate mechanisms for pricing access services to
competitors; SUldied actual aad potential com~tion for services provided by ~lcpbone

operatina companies; analyzed the demand and ~'\'enuc impactS of new telephone rate
strueQ1r'eS; developed and evaluated damaae studies used in major telec:ommunicalions antitrust
actions; analyzed the rna.zbt potmtia1 for cellular radio; evaluated the investment and
markctina propams of telcpb~ companies; and developed a demand model for analyzing the
market potential for alternative employee health care plans, including health maintenance
orpnizations.

~PR 6 '95 15:3e FROM K,H,H,T,E

Dr, Tardiff' has published lXIIniivciy in the transportation literalUrC. He bas presented
and published papers on tbe le1~ons iooUSb'y. Thtse papers address the issues of
pricing and. coaina policies for emct'liftg competition in telecommunications markets;
evaJuatini and foncasq the impacu of telephone rate plans such as local measured 5CrVk:c;
anal)'Zini t.~ marketS for new telecommunica.:ions products and sen'ius; and local competition
an<i the byp.us issue.


